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(71) We, Wormald Brothers Indust- 
ries Limited, a company incorporated in 
the State of New South Wales. Comroon- 

° f v, UStra J k - of 208 YouD S Street. 
Waterloo. New South Wales, 2017 Com- 
monwealth of Australia, do hereby 'declare 
the invention, for which we pray that a 
patent may be granted to us. and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 6 

This invention relates to an ear-muff 
assembly such as is used in noisy situations 
to reduce the sound level at 4he ear drums. 

An ear-muff assembly for this purpose 
may comprise two muffs designed to^-n- 
close the ears, these muffs being joined 
by a spring band which extends around 
the back of the neck or over the bead and 
exerts a force to hold the muffs against 
the head and thus effect an air seal between 
the interiors of the muffs and the bead 
Each miff may comprise a plastics mould- 
ing of dish form having a mouth around 
which extends a flexible plastics sheeting 
smronnd. this surround being of hollow 
toroidal form and filled with flexible 
foamed plastics materia] such as that sold 
under the trade mark "ESTAFOAM" or 
^ 1 J3 uid - A sound-absorbing material 
may be disposed in each muff; for example 
a layer of foamed plastics material may line 
the interior surface of the muff. 

With an ear-muff assembly such as de- 
scribed in the preceding paragraph, it is 
desirable for the sake of comfort and ade- 
quate sealing of the muffs against the head 
that the pressure on the head should be 
evenly exerted over the whole area of con- 
tact between each ear-muff and the bead. 
Thus the force exerted by each muff should 
be normal to the plane of the ring of con- 
tact between the muff and the head of the 
wearer. 

. According to the present invention, there 
is provided an adjustable ear-muff assem- 
r!?™ mpns,a § a Pair of generally dish- 
form ear-muffs respectively adapted to 
engage over the ears of a human head, and 
a spring head band, or neck band with 
[Price 25p\ 



opposite end portions which extend slidably 
through respective guide channels provided 
therefor on the exterior of the ear-muffs 
for retention of the muffs on the band, 
inner boundary surface portions of the said 55 
guide channels being constituted by .respec- 
uvc convex surface portions with which 
respective inner main faces of the said end 
portions are in substantially point contact, 

° f the said guide channels having 60 
a deptii (perpendicular to the inner main 
lace of the end portion extending through 
the channel) which is greater than the thick- 
ness of the end portion extending through 
the channel so that the location and m- 65 
chnauon of tne ear-muffs relative to the 
band are adjustable in accordance with the 

r! ape iSf ^ c «* a Pe* 5011 wearing the 
assembly. It will be appreciated that in the 

k ™? *" ^ or 'surface 70 

is one that is closer to the head of the 
wearer of the assembly when indse. 

The convex surface portions boundm" 
the respective guide channels provided on 
tire ear-muffs may be substantially spberi- 75 
cal In tins case, the end poS of the 
Head or neck band are preferably arcuatelv 
curved so as to extend in a common plane 
which intersects the convex surface por- 
tions, the respective inner radii of curvature 80 
of the end portions in this plane bein- 
equal to or greater than the respective radn 
of curvature of the convex snrfaceportSs 
£~ *r pkl ?- FDnier - a* centre of curva- 
Sv?L ea ^ , ^ VeX *!! ,, ^ Ce .P ortiQn Prefer- 85 
aWy lies at the centre of the area defined 
tya rmg akmg which the ear-muff pro- 
vided with the convex surface portion * 
question is adapted to contact the head of 
a person wearing the assembly. 90 

In an ear-muff assembly embodying tho 
invention, the depth of each gride^channel 
-as measured perpendicular to the inner 
main fece of that end portion of the head 
orneckband extending through the channel 95 

P^My several times greater than 
fte tkckness of the end portion in question. 
The guide channel provided on the exterior 
of each ear-muff may be formed in a 
mounting pad which is either secured to or 100 
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integral with an outer surface portion of 
the ear-muff. Lateral boundary surface por- 
tions of each guide channel may be pro- 
vided by opposed Jugs which project out- 

5 wardly beyond the inner boundary surface 
portion of the channel at respective opposed 
sides of that inner boundary surface portion 
and have respective flanged end portions 
which project towards one another so as 

10 to limit movement of the associated end 
portion of the band outwardly of the inner 
boundary surface portion of the channel, 
there remaining between the respective 
flanged end portions of the lugs a gap 

15 which is narrower than :he v/Idih of ±z 
associated end portion of the band. Alterna- 
tively, each guide channel may take the 
form of a slot having a lateral boundary 
which extends corrioletely around thai end 

20 of the band which extends through the 
channel 

Reference wDl now be made, by way of 
example, to the accompanying drawings, in 
which: 

25 Figure 1 is a perspective view of an ear- 
muff assembly embodying the invention, 

Figure 2 is a plan view of the assembly 
fronf below, 

Figure 3 is a rear elevational view of the 
30 assembly, 

Fiffure 4 is a side elevational view of the 
assembly as rotated through 90 degrees 
about a horizontal axis, 

Figure 5 is an elevational view in section, 
35 and to an enlarged scale, of an ear-muff 
of the assembly, 

Figure 6 is a view of part of the muff 
sectioned along the line A — B of Figure 5 
and rotated through 90° about a horizontal 
40 axis, and 

Figure 7 is a fragmentary elevational 
view^ similar to that of Figure 5, of a 
modified form of the muff. 

The illustrated ear-muff assembly com- 
45 prises two ear-muffs 1 and 2 each of which 
comprises a plastics moulding of dish form 
which, as seen in figure 4. is of approxim- 
ately elliptical cross-section transverse to 
the direction in which the moulding is 
50 dished. Each of the dish-form plastics 
mouldings has a mouth defined by a rim 3 
(see Figure 5). A surround 4 of flexible 
sheet plastics material is clipped to the 
rim 3 of each muff mouth, the surround 
55 being of hollow toroidal form and filled 
with flexible foamed plasties material 5 
so as to provide a muff cushion which 
is intended to contact the head of a person 
wearing the assembly along a ring extending 
60 around the particular ear to which the muff 
In question is applied. 

A mounting pad 6 is secured to or formed 
integrally at the exterior of each muff op- 
posite the centre of the mouth of the muff. 



Each mounting pad has an outer surface 65 
portion (relative to the bead of a person 
wearing the assembly) of convex curvature 
in two planes at right angles to one an- 
other. Preferably, the radii of curvature of 
each such outer surface portion in these re- 70 
spective planes are equal, so thai the surface 
portion is spherical. In this case, the centre 
of curvature of each such outer spherical 
portion preferably lies at the centre of die 
area denned by the ring along which the 75 
ear-muff provided with the convex surface 
portion in question is adapted to contact 
the head of a person wearing the assembly. 
This is indicated in Figure 5, where the 
radius of the spherical outer surface portion 80 
of the mounting pad 6 provided on the 
exterior of the ear-muff 1 is denoted by r 
and the centre of curvature of this surface 
portion is seen to be situated in the plane 
of and at the centre of the annular head- 85 
contacting surface of the surround 4 clipped 
to the rim 3 of the muff. 

Each of the mounting pads 6 is made of 
a material having a limited degree of re- 
silience, such as a hard rubber, and, except 90 
in thecase of Figure 7, has, as seen in 
Figure 5, opposed "upper and lower Jjgs 7 
and 3 which project outwardly beyond the 
spherical outer surface portion of ^ the pad 
so as to provide respective lateral boundary 95 
surface portions of a horizontally exiending 
channel 1 1 with an inner boundary surface 
portion (relative to the head of a person 
wearing die assembly) which is constituted 
by the spherical outer surface portion of 100 
the pad. The lugs 7 and 8 have respective 
in turned flanged end portions 9 and 10 
which pro jeer toward one another so as to 
provide respective outer boundary surface 
portions of the channel 11. However, the 105 
flanged end portions 9 and 10 cf the lugs 
7 and 8 do not mzzl or.c another. As wxl 
be apparent from Figures 1 to 4, the illus- 
trated ear-muff assembly includes a spring 
neck band 12 opposite end portions 13 and 110 
14 of which respectively extend through 
the channels 11 provided by the respective 
mounting pads 6 of the ear-muffs 1 and 2- 
Because each end portion of the neck band 
is wider than the gap between the flanged 115 
end portions 9 and" 10 of each pair of logs 
7 and 8, the end portion of the band is re- 
tained in the relevant channel 11 against 
movement outwardly of the inner boundary 
surface portion of the channel by the flanged 120 
end portions of the lugs. 

The inner main face (relative to the head 
of a person wearing the assembly) of each 
of the end portions 13 and 14 of the band 
12 is in substantially point contact with the 125 
inner boundary surface portion of the chan- 
nel 11 throush which the relevant end por- 
tion of the Sand extends. Further, each of 
the channels 11 has a depth— as measured 
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perpendicular to the inner main face of 
the end portion of the band extending 
through the channel — which is several times 
greater than the thickness of the end por- 

5 lion. In addition, each of the channels 11 
is of sufficient width to permit the muffs 
1 and 2 to be slid along the respective end 
portions 13 and 34 of the neck band 12. 
The neck band 12 is formed from a flat 

10 strip of spring steel The end portions 13 
and 14 of the band are each arcuately 
curved to an extent of about 155° with a 
curvature whose radius is 1 ,5 / 16 inches. The 
arcuately curved end portions 13 and 14 

15 of the band 12 are joined by a neck-encirc- 
ling portion 15 of the band which has a 
radius of 2\ inches and extends over an 
arc of about 140\ The width of the band 
12 is | inches and consequently the channels 

20 11 are of at least this width. When the 
assembly is fitted to a head, the radius of 
curvature of the neck-encircling portion 15 
of the band 12 will generally increase to 
an extent determined by the size of the 

25 head. 

As will be apparent from Figure 5 and 
Figure 6, the latter of which is simply a 
view of the mounting pad 6 seen in Figure 
5, each of the channels 11 is symmetrical 

30 relative to a plane extending centrally there- 
through transversely between the lugs 7 and 
8 bounding the channel and relative to a 
perpendicular plane which extends centrally 
through the channel transverse to the longi- 

35 tudinal extent of the channel. However, with 
a view to accommodating the head taper 
of the average wearer, the channel is posi- 
tioned so that the first-mentioned plane 
makes an angle a of approximately 10° 

40 to 15° to a plane which passes centrally 
and horizontally through the relevant ear- 
muff when the muff h in the orientation 
thereof shown in Figure 5, i.e, with the 
surround 4 extending in a vertical plane 

45 Because of the substantially point con- 
tact between the inner main faces of the 
respective end portions 13 and 14 of the 
neck band 12 and the inner boundary sur- 
face portions of the respective channels 11, 

50 and on account of the dimensioning of the 
channels 11 and the end portions 13 and 
14 relative to one another, each of the ear- 
muffs can rotate to a limited extent uni- 
versally relative to the band 12. This has 

55 the result that the force exerted on the 
head of a person wearing the assembly by 
each muff is normal to the plane of the 
ring along which the surround 4 of the muff 
contacts the head To make the assembly 

w suitable for use on heads of different sizes, 
the muffs 1 and 2 can be slid along the 
respective end portions 13 and 14 of the 
band 12 as required to bring the muffs into 
positions in which they respectively engage 

65 over the ears of a person wearing the 



assembly. To hinder the muffs 1 and 2 from 
sliding off the respective end portions 13 
and 14 of the neck band 12, the end por- 
tions are provided with respective plastics 
end caps 18 (see Rgure 2). 70 

As indicated in Figure 5, the interior sur- 
faces of each muff moulding is lined with 
flexible foamed plastics material or other 
acoustically advantageous material 16. A 
layer of lead-impregnated flexible plastics 75 
material may be placed between these sur- 
faces and the foamed plastics material 

In the case of the modified ear-muff 
shown in Figure 7, the flanged end portions 
9 and 10 of the muff shown in Figure 5 can 80 
be thought of as joining one another so 
that, in place of the open channel 11, a 
closed slot-form channel 17 is provided for 
the relevant end portion of the neck band 
12. In other respects, the modified muff 85 
as the same as that illustrated in Figure 5. 
To bring the modified muff into position 
on the relevant end portion of the neck 
band 12. this end portion is slipped through 
the channel 17 before attachment of the 90 
associated end cap 18 to the end portion. 

WHAT WE CLAIM IS: — 

L An adjustable ear-muff assembly 
comprising a pair of generally dish-form 95 
ear-muffs respectively adapted to engage 
over the ears of a human head, and a spring 
head band, or neck band, with opposite end 
portions which extend shdably through re- 
spective guide channels provided therefor 100 
on the exterior of the ear-muffs for reten- 
tion of the muffs on the band, inner bound- 
ary surface portions of the said guide chan- 
nels being constituted by respective convex 
surface portions with which respective inner 105 
main faces of the said end portions are in 
substantially point contact, and each of the 
said guide channels having a depth (per- 
pendicular to the inner main face of the 
end portion extending through the channel) 1 10 
which is greater than the thickness of the 
end portion extending through the channel 
so that the location and inclination of the 
ear-muffs relative to the band are adjustable 
in accordance with the shape of the head of 115 
a person wearing the assembly. 

2. An assembly as claimed in claim 1, 
wherein the said convex surface portions 
are substantially spherical. 

3. An assembly as claimed in claim 2, 120 
wherein the said end portions are arcuately 
curved so as to extend in a common plane 
which intersects the saad convex surface 
portions; the respective inner radii of curva- 
ture of the said end portions in the said 125 
common plane being equal to or greater 
than the respective radii of curvature of 
the said convex surface portions in that 
plane* 

4. An assembly as claimed in claim 3, 130 
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wherein the centre of curvature of each 
of the said convex surface portions ties at 
the centre of the area denned by a ring 
along which the ear-muff provided with 
the convex surface portion in question is 
adapted to contact the head of a person 
wearing the assembly, 

5. An assembly as claimed in any pre- 
ceding claim, wherein the said depth is 
several times greater than the said thickness. 

6. An assembly as claimed in any pre- 
ceding claim, wherein each of the said guide 
channels has lateral boundary surface por- 
tions which are respectively provided by 
opposed lugs that project outwardly beyond 
the inner boundary surface portion of the 
channel at opposite sides of that inner 
boundary surface portion and have respec- 



tive flanged end portions which project to- 
wards one another so as to limit movement 
of the associated end portion of the band 
outwardly of the inner boundary surface 
portion of the channel. 

7. An ear-muff assembly substantially 
as hereinbefore described with reference 
to Figures 1 to 6, or Figures 1 to 6 as 
modified by Figure 7. of the accompanying 
drawings. 

HASELTINE LAKE & CO., 
Chartered Patent Agents, 
Hazlht House, 
23 Southampton BuDdingS, 
Chancery Lane, 
London, WC2A 1AT. 
Agents for the Applicants. 
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